NiYttcf-  when  govennaent  or  other  drawings,  sped- 

„=*  *</» 

other  than  In  connection  vltn  a  definitely  relat 
mwernaent  procurement  operation,  the  U.  &. 
Government  Sreby  Incurs  no  responsibility,  nor  any 
obligation  whatsoever;  and  the  fact  that  the  wvern 
merit ^ay  have  formulated,  wished,  or  in  any  way 

”ppi”  a™*”**.  s>»ci"“i;°°s' 

data  is  not  to  be  regarded  by  implication  or  other¬ 
wise  as  in  any  manner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rights 
or  permission  to  manufacture,  use  or  sell  *ny 
patented  Invention  that  may  in  any  way  he  related 

thereto. 
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i  iKTROWcnor: 


A  HISTORICAL  background 

-  tt  united  State,  military  force.  operated  exten¬ 
ding  World  War  II,  ^ning  con8ldcrable  practical  ex- 

sively  in  tropical  are..,  ^  troplcal  forest  and  Jungle  areas. 

perlcnce  in  e‘Pl°rtttl°n8  ™ 

-  —» — *• ““b“ 8°p’ 

y  .  in  eauatortal  regions, 

our  knowledge  of  communication  in 

The  friendly  and  cooperative  working 
Thai  land  and  the  United  State,  resulted  in  ^ 

communication  Proble»s  by  staff  ^  HiUtary  Research  and 

and  ^1^  ##  .  ^  ^ land-Unlted  States 

MveI«P«n,  Center  «■*>.  y  „„  „  «<»««' 

::r:r  xr:  ^ — •  — •  - 

searc.  is  a  »aJor  subject  o^inte^^^  (USAKL)  and  Stanford 

t  rr ::::r-=:r 

Laboratory  ..bor.tor,  ..  .  J«‘»«  »"‘“" 

cominunlcat.on  probt...-  »  ^  I.rpe.y  fro. 

Statcs-Thai land  venture,  -ith  In8tllute. 

f  the  staff  of  Stanford  Research  Institut 
members  of  the  stall  o  hft3 

.  nf  the  United  States  portion  of  t 
Over-all  direction  projects  Agency  (ARPA)  of  the 

“  "  .defy  monitors  and  directs  the  work  >< 

the  USAEL  and  Stanford  Research  Institute. 

B.  OBJECTIVES  nA-36-039-AUC-00040(E) 

Of  the  project  under  Contract  D 

The  purpose  of  the  p  J  u  x  and  tropical  communlca- 

19  to  support  the  MRDC  in  the  areas  of  tactic 
ts  to  effort  are  to: 

tion.  The  specific  objectives  o 


i 
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(1)  Survey,  analyze,  and  evaluate  the  capacity,  re¬ 
liability,  and  physical  and  tactical  imitations 
of  existing  communication  facilities,  equipments, 
and  techniques. 

(2)  Generate  from  the  above  survey,  analysis,  and 
evaluation  a  set  of  requirements  for  field 
communications  bae-d  -.non  tactical  considerations 
and  specific  equipment  characteristics  that  will 
satisfy  these  requi* cments . 

(3)  Test  off-the-shelf  equipments  that  cone  as  close 
as  possible  to  satisfying  each  set  of  the  above 
retirements,  these  tests  to  be  first  technical 
and  then  tactical  for  items  that  show  promise. 

(4)  Analyze  and  evaluate  the  te«ts  and  recommend 
areas  for  future  emphasis. 

(5)  State  equipment  requirements  to  accomplish  tht- 
task  of  jungle  field  communication,  based  upon 
existing  and  anticipated  tactical  requirements. 

(6)  Train  the  Thai  personnel  assigned  to  the  Electronics 
Laboratory  so  that  they  aro  able  to  utilize  the 
facility,  accomplishing  this  training  as  a  natural 
course  of  operating  the  laboratory. 

(7)  Aid  electronic  projects  in  Thailmd  as  practical, 
encouraging  projects  that  appear  especially  useful 
to  the  basic  objectives  of  the  MRDC. 

(8)  Field  test  selected  Items  of  communication  equip¬ 
ment  in  Thailand  In  accordance  with  the  requirements 
of  the  President's  Counter  Insurgency  Committee. 
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TASK  I — OPERATIONS  ANALYSIS  PROGRAM 


PROGRAM  OBJECTIVES 

The  objectives  of  th*  Operations  Analysis  Program  are  as  follows 

To  conduct  studies  in  ■!*•-*  the  requirements  for 
research  and  development  of  military  communications 
equipment  and  systems  wiil  be  determined.  Particular 
consideration  will  be  given  to  effects  upon  tactical 
communications  imposed  by  the  unique  geophysical  en¬ 
vironment,  human  factors,  and  likely  levels  of  mili¬ 
tary  conflict  which  may  occur  in  Southeast  Asia. 

Primary  emphasis  will  be  on  enhancing  the  counter¬ 
insurgency  capabilities  of  Thailand.  This  research 
effort  should  lead  to  the  identification  of  the 
essential  operational  characteristics  and  capabilities 
of  the  required  communications  equipment  and  systems 
and  to  guidance  for  the  achievement  of  such  capa¬ 
bilities  through  appropriate  research,  development, 
test,  and  evaluation. 


B.  STUDIES  AND  REPORTS  PROGRAM 

TO.  Operations  Analysis  Program  1.  d.sc.lMd  in  an  SRI  memorandum, 
"Stadia,  and  Report.  Program,"  dated  26  Angus*  1961.  TUI. 

...  submitted  to  the  Communication  Program  Manager,  ARPA-RDFR ,  BangRok, 
Thailand  to  set  lorth  the  .tudle.  and  written  reports  to  bo  proparod. 

„  also  soggost.  priorities,  and  give,  personnel  assignment,  and  targe, 
date.  lor  each  ,tudy.  The  program  -a.  submitted  on  26  Augu.t  1964  to 

,  .  in  nr  Electronics  Laboratory  Coordinator, 

the  COR/COTR,  USAEL,  Bangkok,  the  MR DC  Electron 

and  the  ARPA  Communications  Program  Manager,  for  comment  and/or  con¬ 
currence.  The  program  memorandum  was  developed  as  the  result 
conferences  regarding  the  Operations  Analysis  Program  in  the  period  1 
March  to  26  August  1964.  It  is  consistent  with  the  SRI  program  trans¬ 
mitted  by  ARPA-RDFU,  Bangkok,  to  the  Thai  Supreme  Command,  and  approv 

by  the  Supremo  Command  on  31  July  1964. 
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Op.C.on.  F«~  “  *“  “'"r 

,ud...K  dlTon.  or  .or.  .tod...  —  »  «•  —  tM,r 

issocia'ed  studies  are  described  below. 

1.  antitank  1 — Communication*  tor  Low- Intensity 
^..nterinsuntency  <CU  Operations 


a.  gtud^  *■  1— Border  Patrol  Police  (Bi?)  Communications 

This  study  cover,  the  communications  networks  iron  HQ 

pp  Bangkok,  down  through  are«.  to  platoons;  communications 

’  ,  interface  communications  with  adjacent 

latoon  HQ  to  individual  patrols,  interface  co 

rovlnclal  police  and  .lll.ery  ai«nnl.n;  »d  nn  nv.ln.tlon  o.  td. 
omnunlcatlonfl  .y«»  to  cupper.  the  Cl  .unction,  o.  .do  BPP  in  lo~ 

ntenslty  Cl  operations. 

M  tt-.tnnd  P°ton»  Concunlctlona  Syntgi. 

mi.  „„dy  cover,  the  ..,«d  .nd  .-i-.t.«d  co-.oolo.Uon, 
i.tworks  Iron  each  o,  Ido  color  do.d,u.rtor.  do™  to  Cp.c.nt  Opera, .on, 
(socs)  aod/or  deployed  conpar.d.e  ,l».nt,  o,  e.cd  o. 

;„v.ce„  (Supr...  Headouarter.,  ».  «.  *r«.  "»»  td.t  dn.e  .  C. 
clc,  and  an  e.nln.t.on  o.  tde  con.nn.Clon  «o  .upper.  ,o 

roles  in  low-intensity  Cl  operations. 

2.  nk.  2  add  3— coo.unlc»tlon8  <°r  “"II.,.-  ■'  Mnd-Intcn,^ 

rvumterinsurgency  <CI)  Operations 

a.  -..Hv  No.  II! — Comraunlcntlons  Begni  regents  for  Small  Units 
in  r.T  Combat  in  Tropic  Areas 

This  study  includes  a  description  of  the  environment  and 
of  its  effects  on  radio  communications  in  Thailand;  the 
wet.cV.  requirements  for  communications  of  small  units  (batta  on  or 
«.l!oti  patrols  in  typical  Cl  combat  operatic,*  in  the  a *  * 

- ... — -  -  -  -:;ri.:;:::ri:r:n,..n, 

tr.-  design  and  operation  of  appropr 


—  ,1  ..„«t  Combat  Operations  in  Tropic  Araas 

This  study  covers  a  review  and  evaluation  of  the  aoplica- 

*  Bxotic  coMunications  techniques— taking 

hill  tv  of  various  curreut  and  exotic  co—iun 

1  tactical,  technical,  esonooic,  and  human 
into  account  environmental,  tactical,  «■«» 

factors — in  tropical,  .caU-onl.  C.  operation.. 

3.  a--...,  a-Coan»nlc.f - ■»»»“«..»  °1  ^°r  T^l 

Dialects 

a.  study  Ko.  V— Th«t  Intelligibility  Tests 

This  study  defines  the  rationale  and  development  of  the 
test,  experimental  results,  and  the  effects  of  signal  degradation  on 
the  intelligibility  of  ThU  speech  transmissions. 

b.  ctnHv  VI— Evaluation  of  Thai ^ic^Tra^s^ionsJn 

Tnr.tlcal  Communication  Systems 

J  t-.cg  o t  and  will  indicate,  the  in- 

This  study  covers  tests 

tclligibility  ratings  of  various  manpack  tactical  radio  systems  tor  the 

.-ansraission  of  Thai  speech. 

,  «  VTT%~ survey  of  Gristing  Coxaunlcatl - 

4.  Subtask  5  (Study  Ho.  VH>— Survey  - £ - 


*pi.  cfiiriv  consists  of  two  parts: 


(X)  The  development  of  (a)  individual 

station  data  forms,  (b)  catalog  for¬ 
mat,  (c)  central  data  filing  and 
reference  system,  and  <«!>  procedures 
for  the  organization,  management,  and 
operations  of  a  central  agency  for  the 
registration  and  up-to-date  maintenance 
of  information  on  existing  ccmumi ca¬ 
tions  installation  in  Thailand  (mili¬ 
tary,  civil,  and  private). 


(2)  An  actual  full-scale  data-collection 

survey  and  the  production  of  an  initial 

catalog  of  existing  co*uni cations 

systems  in  Thailand,  involving  the 

active  participation  of  numerous  T».ai 

personnel  under  SRI  guidance. 

.  «  Ho  -•  -T  -H« - Engineering  and  Thai 

5.  Subtaah  6  (Study  no - 1 — 2 - - - 

Aptitudes 

TM.  .tod,  CO..,.  ...  >“  - 

m,  -  -u.«  ..  o-  -  — -  whi1;;">..iLa», 
«»—  -«■ -  ^"t,OT‘;:"’c»-  .n.o 

aining,  and  placeaent  to  provide  i.proved  ca«un 
i  nuance. 

progress  and  ccwcumcas 

!  study  Prog  ran  grog£££5j — l^Jfar^^^to^-S^AUfc^gt—lggd 

Figure  1  su-arizes  progress  on  the  TasX  X  study  P-gran  by 

.  that  portrs.-s  °*ch  3tudy  th°  «ccoaPli8lment 

cans  of  a  bar  graph  *  iithouirh  the  program  has 

tera8  of  the  steps  leading  to  conclusions.  Although  the  p 
„  ten..  tt  P  c„  be  rendered  “  «“ 

reached  the  P«  „„U.l„ery  conelo.lon.  can  bo  rendered 

ndlvlducl  Study  report.,  sca  VII)  .  Four  of  the 

the  eidht  .todies  (Studio.  I,  »,  «"a  *“’• 
tore.  .<  tb.  .  ^  in  tb.  lultlnl  ••««»  »' 

itudle.  (Studio  ,  ,  tBo  ,tos.  processed  d... 

lata  collection.  One  IStuay 

[r.u.l..lo.  into  .  ...  Of  pr.lt.ln.ry  conclusion.. 

2  Preliminary  Conclusions 

'  proll.l«.ry  conclu.lon.  derived  (re.  the  «—  — 

are  as  follows. 

.  „  ■  ■  -  >— nerrinr  P.tr.l  PollceJaH-g-gillgHgl 

W.  EPP  .....on.  1»  »c  •«-  'W  “ 

,  Ho. .  procedure*,  and  equipment 
require  the  use  of  different  organizatio*  , 

in  each  area. 
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FIG.  1  TASK  I  STUDY  PROGRAM  PROGRESS  CHART 


b.  study  No.  V— Thai  Intelligibility  Tests 

U  has  been  found  that  -any  of  the  words  contained  in 
available  in  lb.  «.S.  .r.  »■  relatively  In.  Trepoency  c,  eec-rence 
spoken  Tirol  or  restricted  .=  Uterery  or  eleven,  .kpre.elon., 

coneceuently  are  no.  «a..bU  '•>'  »»  “  » 

c.  Study  NO  wtt.  -Rnrve  of  Existing  Communications  Systems 

The  many  incompatibilities  among  the  governmental  communi- 
tions  systems  In  Thailand  lead  to  the  preliminary  conclusion  that  these 

resources  would  probably  not  be  effectively  ••till**  to  thelr  fuU  capa 
bllity  in  tbc  event  of  a  national  emergency  or  increased  insurgency 
operations.  t  is  suggested  that  a  single,  long-haul  communications 
system  and  a  central  communications  management  authority  majr  « 

Ille  solution  to  this  problem.  At  the  very  least,  a  mode  and 

potent  radio  I requency  r.gol.tln,  aolkorny. 

system,  appear,  lo  be  a  necessity  »  th.  pred^.nan. 
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„  „  «  *  to  Dlay  an  effective  role  in  the  national 

cowmnicatlon*  systems  a.«  to  piay 

defense  of  Thailand. 

D.  WORK  1KCXPUB  «™»°  "•  M*”1"0 

!.  .........  '--cc^unlc-.--  <°r  Lon- Intensity  «■«.!=« 

(Cl)  Operations 

..  ......  I— Bord..  Patrol  MW  <gg>  P”-"1”*10 

1)  Preliminary  Conclusion* 

The  work  on  this  study  ha.  been  primarily  addressed 
to  the  accumulation  and  processing  of  daLa.  However,  one  significant 
conclusion  has  emerged:  «re  BPP  ale.ions  in  the  seven  areas  vary  su 
ficiontly  to  require  the  use  of  different  organizations,  procedures, 
and  equipment  in  each  area.  Therefore,  a  synthesis  of  the  BPP  communi¬ 
cations  requirements  must  await  the  completion  of  data  collect  on 
all  area  headquarters. 

2)  Data  Collection  and  Processing 

The  current  level  of  counterinsurgency  activity  in 
Thailand  is  an  example  of  low-intensity  counterinsurgency  T* 
at  this  level  are  carried  on  primarily  by  small  units  of  the  BPP. 
tary  participation  is  limited  and  highly  specialized. 

The  BPP  patrols  the  Thai  borders  along  a  strip  some 
30  kilometers  In  depth.  This  mounting  of  patrols  in  remote  areas  is 
typical  of  the  kind  of  activity  generated  wherever  Insurgency  in  1 
„rl,  .tag..  1.  being  count.™..  Tin..,  tM  .urr.nt  n.tlvlt...  .1  «b. 

DPP  pt...„t  an  excel  let  opportunity  «  •«««  “ 

oX  ,o.-l,ton.lty  countortn.nm.ney.  Tbe  BPP  1»  P»“““  W'* 

Thai  land’s  .ore  .ban  *>0.  .Uo.  o!  border,  -a 

countries.  I.  1.  tb.  ro.pon.lblllty  ol  tnc  pl.toon.  to  “ 

gent  activity  in  «b~>  —»•  dl.cb.rgo  tbolr  ro.pon.lbl  1. «  » 

organizing  ...11  n.r.l..  In  pn.ro.  tb.  .r~,  «» 

location,  on  ..  Irogu.n.  a  .chcdu.o  a.  tbolr  ro.ourcc.  pom... 
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Tfce  unique  *nd  pressing  co«unication*  problems  of 
low-intensity  counterinsurgency  operation,  in  Thailand  ,re  those  on- 
countered  by  the  BPP  unit.  and  the  organization  that  support,  the*.  The 
work  for  Study  Ho.  I  ha.  therefore  been  directed  toward  an  understand^ 
of  these  proble*.  through  the  develop  of  a  detailed  body  of  infer*, 
tion  on  the  BPP,  their  organization,  activities,  and  environment.  Xherc 

are  three  types  of  data  being  •'  led. 

(1)  Description  of  the  BPP 
organization,  cowsn  uni  ca¬ 
tions  syste*,  iuip*ent, 
procedures,  personnel, 
budget,  and  plans. 

(2)  Description  of  the  BPP 
operational  environment. 

(3)  Quantification  of  current 
and  past  BPP  operations 
(patrol  activity,  communi¬ 
cations  traffic,  incident 
rates) . 

»  primary  -»■  of  u..<nl  dnt.  -  -  "* 

Headquarter,  la  ^oK,  the  ...am  — 

clatcd  platoon  bn.C  OK*,  mnd  current  .««.*»  by 

ARPA  and  associated  contractors. 

The  major  effort  has  been  concentrated  on  data 

collection  fro.  »nd  “ 

.,g„,  Headquarter.  (Inc.ud.ng  Ban.koH),  fl-  »•«« 

.  ...niirpd  on  visits  to  the  headquarters  at 
Trip  reports  have  been  prepared  o 

Chlcngmai,  Udon,  Aranyaprathet,  and  Kanchanaburi . 

The  area  headquarters  have  available  logs  of  all 

me. age  tr.m.mlttcd  and  received  -»  date,  •«.  < 

end  message  content  recorded.  Arrnngc.cn.,  H.v.  made  ..  . 

these  record,  for  ...tl.tlc.1  nnnly.l.  ol  th.  com»nmicn,u.n» 
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*  h  area  »l»o  maintains  a  til.  ot  reports  on  patrol 

norta  24  in  number,  detailing  the  patrol 
activity.  A  8 roup  of  these  re  ^  ^  obt|sined 

action,  ot  three  platoon,  ove  tabulated.  This  in- 

.  -  «*•  -rrrrr.,  -  »•*-*.  — 

~  ■—  - 

’  '  „a  ud  nature  Of  lncld«f 

daily  distance  (range)  troa  b  . 

investigated.  MUD,  ABPA, 

Conversation,  have^en^h  ^  ^ 

„d  mm  personnel  *»d  «« 

— ;  • 

« cone.,  -  - — <«*»>  **•  rr  ■ 

. hv  that  agency  would  be 

to  determine  the  extent  ^  the  ^formation  available  is 

pertinent  to  this  stu  y.  visit.  It  was  found  that 

contained  in  the  trip  report  *****"  to  Subtaalcs  2  and  3  than 

.  of  acriV  ere  more  applicant 

the  iata  available  at  ACTl 

to  Subt.'sk  1. 

t.  ......  do.  ■  I — AraoO_Forceg_CowSfogff£SS-^rSiS- 

D  Preliminary  Conclusions 

No  conclusions  have  been  derived  * 

-lecUon  and  processing  steps  have  produced  % 

However,  the  data  definitive  conclusions  to  be  dc- 

hody  of  information  that  would  permit  definite 

veioped • 

2)  teta  Collect)-"  ■"*  Process*"* 

.  *■  inns  systems  of  each,  has  been  collect 

fixed  and  semifixed  C0^  C“  systems  to  support  assigned 

counterinsurgency  »  •  ^ 

Thai  Harinc  Corps  (RTWC)  psaignacnts  oi  the  fo.ccs 

dispositions,  and  special  counterinsurg  Battalion),  together 

Special  Operations  Centers  and  2nd  Rr* 
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with  circuit  die* nui*  of  «o«e  of  the  fixed  .y.t*™.  Ob.orvation,  made 
during  field  eaerci.es  and  vi.it.  to  Special  Operation.  Centers  produced 
information  on  co*»unlcation»  equipment,  oper.tiona,  and  difficulties 
encountered. 

2.  Subta.W.  2  and  3— Coaaunlcatlons  for  Medium-  and  Hlgh-Intonsljt 
Count  or  insuntcncy  (Cl)  Operation. 

„ .  study  Ho.  Ill— -  Communication.  Requirement,  for  S«al^ 

Units  in  CX  Combat  in  Tropic  Area. 

1)  Preliminary  Conclusions 

Ho  conclusions  have  been  dorived  from  this  study  as 

yet . 

2)  Data  Collection  and  Processing 

The  Initial  steps  In  pursuing  Study  No.  Ill  include 
investigation  of  the  following  subjects: 

(1)  Mid-  and  long-range  threat 
to  the  security  of  Thailand 

(2)  Contingency  policies  and 
plans  for  the  combat  employ¬ 
ment  of  Army  tactical  forces 
against  various  postulated 
threats 

(3)  The  interface  of  police  and 
military  forces  and  the 
phasing  in  of  their  roles 
in  Joint  operations 


(4)  The  command -control  of  Joint 
police  and  military  forcos 
at  the  medium  and  high  levels 
of  counterinsurgency  intensity 


$5)  Plans  for  the  missions,  roles, 
entry,  end  deployment  of 
friendly  foreign  coabat  forces, 
and  the  coabined  command-control 
concept  lor  all  forces 

(6)  Bxirting  and  planned  coassuni ca¬ 
tions  systcaa  and  networks  to 
provide  for  the  expected  heavy 
demands  for  traffic  capacity, 
responsiveness,  and  reliability 
at  all  echelons. 

b.  Study  1V--A  Study  of  the  Applicability  of  VarlouB 

Communication  Transmission  Techniques  In  Support  _of 
Small  Unit  coabat  Operation"  In  Tropic  Areas 

1)  Preliminary  Conclusions 

No  conclusions  have  been  derived  from  this  study. 


2)  Data  Collection  and  Processing 

This  study  is  in  the  preliminary  phases  of  data 
collection.  A  major  portion  of  this  study  -ill  be  accomplished  In  the 
U.S.,  including  data  collection  at  0.8.  Government  agencies  (Fort 
Monmouth,  Fort  Huachuca,  0.8.  Amy  Coabat  Developments  Command,  Fort 
Bragg),  and  O.S.  manufacturers  of  commercial  communications  equipment 

(RCA,  Phllco,  ITT,  etc.). 

3.  gubtask  4 — Communications  Systems  Implications  of  Major  Thai 

Dialects 

a.  stud.  No.  V— Thai  Intelligibility  Tests 
1)  Preliminary  Conclusions 


It  has  been  found  that  many  of  the  words  contained 
lists  available  Is  th.  «.S.  sr.  of  relatively  1»  Bussey  of  occur- 
rssc.  is  spoken  tl.nl  or  restricts  tv  UMW  or  Apt  enpr.sslon., 
and  conoequently  nrs  not  onltnblo  lor  use  In  nn  IntolllylMUty  tost. 
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It  has  been  concluded  that  attention  should  be 

,„eu»d  only  on  St.hd.rd  Thai  Thai).  *“  “ 

al.,«t  ol  I'll**,  th.  dialect  »>»“•»  W  «“  u'*“t  “* 

„d  th.  dl.l~t  twh.  1.  th.  schools  «~«hon«  th.  ««*»• 

Thor,  nre,  h—r,  action.  Ire  *“*  “* 

deviations  cr.  large  in  th.  outlying  »  ->» 

“dialect"  ol  a  particular  arc.  ul»ht  •  ct.r  he  considered  another 
language;  lor  .ia.pl.,  the  "Korth.a.t  Dialect"  borroe.  quit,  heavily 
from  neighboring  Laos.  In  spite  of  this,  it  seeas  clear  that  the 
dialect  i  eglonn  do  net  Introduce  any  ph.nol^lc.l  conplealtle.  no.  found 

in  Standard  Thai. 

2)  Data  Collection  and  Processing 

Mr.  K.  D.  Dinaicls,  SRI  Menlo  Park,  visited  SRI 
Bangkok  between  13  and  27  August  1064  for  the  purposes  of: 

(1)  Securing  specific  information 
about,  frequency  of  occurrence 
of  Thai  words 

(2)  Determining  the  characteristics 
of  the  major  Thai  dialects 

(3)  Securing  an  analysis  and  re¬ 
cording  of  segmental  and 
prosodic  features  of  Thai 
that  are  not  shared  by  English 
e.g.,  aspiration,  tone,  and 
vowel  duration 

(<j)  Working  out  specific  plans 

for  the  voice  cosmunlcations 
systems  evaluation# 

With  the  assistance  of  Mr.  Lionel  G.  Thompson,  a 
consultant  on,  ;ed  in  Bangkok,  additional  word  lists  were  obtained  fro. 

,h.  British  Chanber  o.  Cee-.rc,  ttuigheh.  Th...  H.»  *  *- 

,.c.«d  vocabulary  .1  approil.at.ly  1600  ..rd.  that  occur  iraquenll,  In 
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,p»o,.  «.ri«  -111  b.  ph«»icu,  -Hr—  *»a  *““« 

^cbuUr,  IbO.  rtloh  tt.  IM.lll.lblllt,  t..t  «onU  «>'  ». 

selected. 

Mr.  Thompson  prepared  a  series  of  minimal  pairs  for 
the  purpose,  of  de*,nstrating  the  phonemic  quality  of  s.piratioa,  tone, 

«d  vowel  duration  for  Thai  speech.  These  are  phoneme  aspects  of  Thai 
speech  not  shared  by  English. 

Three  profes.ional  radio  announcers  in  Bangkok,  each 
of  -boa  represented  an  excellent  example  of  Standard  Thai  »ere  recorded 
as  they  recited  the  minimal  pairs  illustrating  these  aspects.  The  re¬ 
cording.  will  be  used  at  SRI  Menlo  Park  for  determining  the  signal  charac¬ 
teristics  necessary  for  the  perception  of  segmental  and  prosodic  features. 
Mr.  Thompson  will  prepare  additional  items  of  this  nature  for  future  ex¬ 
periments,  but  the  most  critical  recordings  have  been  made. 

These  stimulus  items  will  be  presented  to  Thai 
natters  at  SRI  Menlo  Park  after  they  have  been  subjected  to  varying 
degrees  of  band  limiting,  reduced  slgnal-to-nolse  ratio,  etc.  The  data 
resulting  fro.  this  set  of  experiments  will  be  specific  to  the  three 
attributes  under  study  and  will  be  used  to  support  conclusion,  drawn 
fro.  the  intelligibility  test  study  and  system,  evaluations . 

b.  ntndv  Ho.  VI— Evaluation  of  Thai  Voice  Transmission^ 
Tactical  Communl cat ions  Systems 

1)  Preliminary  Conclusions 

Ho  conclusions  have  been  derived  for  this  study. 


*_  ln.Mi  D1tr  is  the  basic  tool  of  modem  descriptive  linguistics 

The  minimal  pair  is  me  u  _ . i  features  of  a  language  may 

by  which  the  segmental  and  supra-sogmentalf eaturesof  aa  guag 

irsL  Si“<’ "  ”  £. .  .i»«i  *»  -«*- 

“  ”4  n.tur ..plr.tion  in  tu  !*«««««• 


2)  Data  Collection  Processing 

The  *ost  productive  and  feasible  approach  to  evalu- 
..In,  ih.  niUttry  co.unlctlcn  link.  >pp..r.  to  b.  » 
portion  of  th.  effort  nt  SU  ««X»  «*“«  '*“'1*rd  MUW  *' 

....  (PdC-10,  VHP)  -d  laboratory  ..«!•«*«.  •«  »>**”  ' 

Hneev.r,  in  order  to  ...or.  .0.  tUdlW  «<  .He  “»-“>«•. 

.....  delected  .pot-cbotk.)  0.  oreroted  1.  »•>-  ..In.  different 

listeners. 

d.  snbtgk  d  (Stud,  H.  VTT)  Survey  of  «»».««  co^onlc.tlsn- 
Systems 

a.  Preliminary  Conclusions 

Ba.ed  on  nval loblo  Infomntlon  rel.tlns  p.rtlcol.rly  to 
the  Inconpntlbllltle.  noond  .be  do.en-.nt.l  oo-onlcntlon. 

t  1,  tentatively  conelod.d  .bat  the  -MU.  — 
probably  could  no.  be  utlllaed  to  their  full  capability  In  the  even,  o 
.  national  ea.rd.no,  or  Incr.a.od  ln.urS»cy  operation..  It  U  -*** 
that  ,  .India,  lon*-h.ul  oo_«nlc.tlon.  *  “‘r*1  “»u  ‘ca¬ 

tion.  -anad-ent  en«hor.«y  HI  be  a  po..lblo  .elution  to  tbl. 

„  u  further  ..nt.tlv.ly  conclude  that  .  ~d«rn  and 
efficient  radio  fluency  r^ula.lnd  au.horlty,  tod.th.r  -l«b  a  -*■- 

torlnd  1.  a  ««"•»«»  “  r"“0  ““ ' " 

,y„i  nr.  to  Play  -  •«-.»-  -«•  *  *  d°M"“  Th“,1“<' 

b.  Data  Collection  and  Processing 

in  order  to  evaluate  the  capacity  and  capabilities  of 
Thailand  comunications  system  to  support  allitary  rodents  in  an 
emergency  it  is  necessary  to  have  an  up-to-date  catalog  of  the  exist  ng 
“1  network. .  To  nch.ev.  .uch  a  Calod  «  -  boon  concluded 
that  .her.  1.  a  need  to  have  on  record  In  a  centra,  file  the  ..... 
physical  and  op.rn.Ud  P.r—»ro  »<  •“  ™*‘° 


_ .  •  « _ t  TVv  4  a 


(1)  Station  data  foraa  and  associated 
instructions  for  completion  (to  be 
completed  by  a  cognizant  agent  of 
each  station) 

(2)  A  central  registry  fora  and  asso¬ 
ciated  central  recording,  filing, 
and  cr~-“  referencing  instructions 

<3)  A  standard  operating  procedure 
(SOP)  for  the  "Thai  Office  of 
Registration,"  for  maintaining 
and  updating  of  files  and  registry 

(4)  A  format  for  published  registry 
Information. 

A  list  of  suggested  forms  and  a  brief  description  of 

each  follow: 

(1)  Radio  Station  Data  Catalog  Package 

(a)  Form  No.  1— 1 Thailand! 

Radio  Station  Data 
Catalog 

Form  Ho.  1  is  the  initial 
form  in  the  station  data 
catalog  package.  It  con¬ 
tains  the  general  infor¬ 
mation  listings— i  .e. , 
owner,  location,  facilities 
(number  of  transmitters, 
type  of  emission,  type  of 
transmitter,  etc.),  type 
of  radio  service,  hours  of 
operation,  etc. 

(b)  Form  Ho.  la— Geographic 
Map  of  Thailand 

Form  Ho.  la  is  a  blank  map 
of  Thailand  and  yields  a 
pictorial  operational  diagram 
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shewing  data! is  of  the  radio 
station  and  associated  system 
being  reported  when  cenpleted. 

(c)*  Form  Ko.  lb— Transaitter 
Engineering  Data 

Form  No.  lb  lists  the  technical 
parameters  necessary  to  define 
the  transmitting  capabilities 
of  tuo  wition  including  antenna 
and  power  snecif ications .  It 
also  allows  the  reporting  of 
either  single-channel  or  multi¬ 
plex  operations.  Some  additional 
engineering  data  is  listed  that 
will  allow  a  minimum  determination 
of  interfacing  capability. 

<d)*  Form  No.  lc— Receiver  Engineering 
Data 

Form  No.  lc  lists  the  technical 
parameters  necessary  to  define 
the  receiving  capabilities  of 
the  station  including  antenna 
and  power  specifications.  Addi¬ 
tional  engineering  data  is 
listed  that  will  allow  a  minimum 
determination  of  interfacing 
capability. 

(e)  Form  No.  Id— Switching  Terminal 
Engineering  Data 

Form  No.  id  lists  the  pertinent 
technical  parameters  necessary 
to  define  tho  terminating  capa¬ 
bilities  of  tho  station. 

(f) *  Form  No.  le— Trancelver 

Engineering  Data 

Form  No.  le  lists  the  pertinent 
technical  parameters  necessary 


‘items  <c>  o»d  (d)  above  pertain  to  «»- «.« 

portable,  Mobile,  or  portob  e  n  omitted  end  Item  (f) 

stations  are  reporting,  Items  <c)  and  <d)  will  be  omi 

data  will  be  collected. 
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to  define  the  transceiver  capa¬ 
bilities  of  the  station  including 
antenna  and  power  specifications. 

(2)  Central  Registry  Fora 

£ _ Hn  _  2— Radio  stotlon  Authorization^. 

•Thailand 

Fonn  No.  2  is  th  olficial  registry  fom. 

The  listings  on  it  are  duplications  of  in¬ 
formation  listings  in  the  "Radio  Station 
Data  Catalog  Package."  The  fora  consists 
of  an  original  and  four  copies.  The  original 
will  be  supplied  to  the  station  owner  as  his 
official  authorization  for  operation.  The 
four  copies  will  be  filed  by  registry  number, 
call  sign,  frequency,  and  radio  service.  This 
affords  cross  referencing  capability  in  these 
four  prlrca  areas.  A  procedure,  "Standard 
Operating  Procedure  for  Registry  Office, 
to  be  followed  by  the  Registry  Office  for 
the  preparation  and  filing  of  Radio  Station 
Authorization  Fonn  No.  2  was  developed.  This 
procedure  gives  step-by-step  instructions  for 
completion  and  implementation  of  Form  No.  2. 

(3)  ordures  for  the  Preparation  and  Updating, 
"andio  Station  Registry  Frequency 


The  frequency  lists  are  to  bo  published 
listings  of  authorized  radio  stations.  They 
ore  presented  by  type  of  radio  service  and 
they  include  all  data  necessary  for  rapid 
radio  station  identification.  Basis  of  the 
lists  are  registry  copy  #4  of  the  Radio 
Station  Authorization  Form  No.  2.  Each 


frequency  list  associated  with  a  particular 
radio  sorvice  will  consist  of  Forms  No.  3 
and  No.  4. 

(a)  Fora  No.  3— Registry  Number 
and  Authorized  Oner 

Form  Nv.  3  lisU  in  sequential 
order  by  register  number  tho 
authorized  owner  of  the  radio 
stations  in  each  different 
radio  sorvice. 

(b)  Fora  No.  4— Operating  Frequency 
and  Prime  Data 

Form  No.  4  lists  by  operating 
frequency  ~roup  assigned  in 
each  of  the  typos  of  radio  ser¬ 
vice  the  prime  operating  parameters 
of  the  authorized  stations — i.e., 
call  sign,  location,  class  of 
service,  typo  of  emission,  power, 
etc. 

It  was  found  on  initial  investigation  that  over  27 
separate,  independent  Government  communications  systems  existed  in 
Thailand,  exclusive  of  privately  owned  systems.  It  became  apparent  also 
that,  in  general,  access  to  and  gathering  of  data  from  the  various  Thai 
Ministries  and  Departments  that  operate  these  networks  would  have  to  be 
approved  by  the  Thai  Supreme  Command.  However,  t’.ose  data  on  Thai 
communications  systems  that  could  be  obtained  on  an  informal  basis  were 
gathered.  These  include: 

(1)  A  map  and  tabulation  of  the  government 
agencies  and  population  centers  having 
radio  stations.  This  indicated  that 
there  wore  almost  1000  radio  stations 
in  Thailand  operating  under  government 
auspices.  Station  and  network  data  have 
yet  to  be  obtained  for  tho-“o  stations. 
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(2)  Data  indicating  the  traffic  controi 
system,  telephone  and  telegraph  (six- 
level  teletype)  systems,  and  station 
data  of  the  State  Railway  Systems  of 
Thailand,  including  the  open-wire  and 
radio  HI'  bac'  up  circuitry. 

(3)  Facility  layou.,  tratiic  routing,  and 
line  route  map  data  or.  the  Toll  Telecom 
System  of  Thailand  (Zones  1,  2,  and  3) 
installed  by  Collins  Radio  Co. 

(4)  The  semifixed  (AN/TRC-24,  Atf/MRC-85, 

AN/TRC-90)  radio  relay  and  tropospheric 
scatter  networks  operated  by  the  Thai 
Army  and  Atr  Forcos. 

(5)  A  tabulation  giving  locations,  frequency, 
and  power  of  various  Thai  broadcasting 
stations. 

5.  subtask  6  (Study  No.  VIII) --Human  Engineering  and  Thai 

Aptitudes 

—  , 

a.  Preliminary  Conclusions 

No  conclusions  have  been  derived  from  this  study. 

V,.  Data  Collection  and  Processing 

The  program  approved  by  the  Thai  Supreme  Command  indi¬ 
cated  the  need  for  one  Thai  officer  to  assist  in  gaining  access  to  the 
Identified  data  sources  and  to  act  as  interpreter  and  t.anslator.  The 
latter  function  le  critical,  since  ail  records  are  written  in  Thai.  A 
Thai  officer  has  r.ot  yet  been  assigned  to  the  subtask.  Accordingly, 
adequate  access  to  essential  data  has  not  yet  been  possible.  Some  data 
related  to  weight-carrying  requirements  and  capabilities  <  Thai  per 
sonnel  have  been  obtained  from  ARPA-RDFU  and  the  Inf^try  Center  at  Fort 
Benning,  Georgia.  It  is  intended  that  information  bo  developed  on  the 
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following  topics,  in  support  of  the  other  elenents  of  Task  I: 

(1)  Thai  human  resources  for  implementing 
coraaunicatlons  systems . 

(2)  Capacity  for  Thai  training  facilities 
to  provide  necessary  trained  personnel. 

(3)  Effect'.  *  equipment  weight  on  communi¬ 
cations  performance,  patrolling  distances, 
and  patrol  vulnerability  and  fire  power. 

(4)  Catalog  of  Thai  psycho-physical  traits 
that  have  Implications  for  communications 
system  design  and  performance. 

(5)  Language  difficulties  that  affect  communi¬ 
cations  within  and  among  military,  police, 
and  other  agencies. 

E.  WORK  PLANNED  POR  THE  NEXT  REPORTING  PERIOD 

!.  suhtask  1 — Communications  for  Low-Intensity  Counterinsurgency 
(Cl)  Operations 

a.  Study  No.  I-Border  Patrol  Police  (BPP)  Communications 

Visits  are  scheduled  to  complete  the  survey  of  area  head¬ 
quarters  and  accessible  platoon  bases.  The  message  logs  from  the  area 
headquarters  will  be  translated  and  a  statistical  picture  of  the  communi¬ 
cations  flow  prepared  to  show  variation  in  volume  of  communications  by 
time  of  day,  day  of  month,  geographic  area,  unit,  message  content,  mode 
of  transmission,  frequency,  delays,  and  equipment  used. 

Additional  patrol  reports  will  be  obtained  and  translated 
and  a,  statistical  description  of  BPP  patrol  activity  will  be  developed. 

The  data  on  environment  will  be  compiled  Into  a  compre¬ 
hensive  environmental  description  pertinent  to  communications  needs  and 
problems . 
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b.  study  No.  1 1 — Anted  Forces  Comaunlcstlons  Syattgs 

Visits  are  being  scheduled,  with  the  Supreme  Command 
approval,  to  CD  the  communication,  installation,  of  the  Supreme  Command. 
(2)  HQ  BTA,  C3)  the  three  numbered  field  armies,  <4)  the  four  divia 
(5)  several  combat  teams  and  separate  battalion.,  <6>  the  2nd  RTaC 
Battalion,  (7)  the  RTA  Signal  Depot  and  Base  daintenenco  Company,  and 
(8)  the  signal  and  complications  schools  of  all  services.  Data  will  be 
ol  .ed  on  counterinsurgency  missions  and  roles,  existing  communications 
networks  and  systems  (procedures,  operations,  traffic,  equipment,  main¬ 
tenance)  and  personnel  training. 

2.  snhtasks  2  and  3-Co-uBlcation.  for  Medium-  and  Hlgh-lntenslty 
Counterinsurgency  (Cl)  Operations 

a  study  Wo.  Ill— Communications  Requirements  for  SaaU 
Units  in  Cl  Combat  in  Tropic  Areas 

Data  collection  will  be  completed  by  visits  to  appiopriate 
offices  of  JUSMAG-Thai land  and  HAC-Vietnam,  after  which  a  report  .ill  be 
prepared  on  this  study. 

b.  study  No.  IV— A  Stuuf  of  the  Applicability  of  Various 

- - -  rations  Transmission  Techniques  in  Support  of 

Small  Unit  Conbec  Operations  in  Tropic  Areas 

Data  collection  will  be  completed,  and  the  results  will 
be  tabulated  in  a  report  to  show  the  appHcability  of  communications 
techniques  in  terms  of  the  operational  parameters  of  small  unit  Cl 


operations . 

3.  4— Communications  Systems  Implications  of  Major  Thai 

Dialects 

a.  study  No.  V-Thal  Intelligibility  Tests 

This  research  effort  is  designed  to  result  in  four  or 
five  forms  of  an  Intelligibility  Test  for  Standard  Thai  speech,  as  well 
as  supporting  technical  data  on  the  effects  of  signal  degradation  on 
intelligibility  of  Thai  (as  compared  to  similar  signal  degradation  in 
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the  »l*nel  characteristics,  if  any*  that 
English)  and  specillc  ^  features  that  are  phonemic  in 

are  necessary  lor  the  «»«l  dl>toptlon8  that  are  ol 

•Thai,  hut  not  in  Sa*Ush.  YP*  ,ignal-to-nolsc  ratios, 

interest  in  this  phase  1-eU.d. ,»*  ^  J  that  a  -fir* 

signal  levels,  Irc^uency  +  ^  portly.  Concurrent  with 

run"  intelligibility  •  experiment.  eith  Thai  listeners 

the  development  ol  the  test,  la- 

M  eo.doo.ed  on  speciiio  .*»!••>  «•«' 

The  Initial  droit  »<  *  "■»«  O'”"11'1”1 

-  —.iMu,,  «o.t,  »•  — • 

~  -  ■ — - 

is  nearing  completion.  Foremost  is  the  lact  that 

-  7,  r::,/3  ...  -e- 

::  m  -  re  rr  - 

.  nnnlvze  Second,  the  observers  to  be  eeploycu 
To!  Thai)  are  lilted  in  supply  at  SSI  Xenlo  Park,  and  it  is 

rrinr-i  -u  -  -  — «  — •  - 

bers  ol  Thai  observers  at  the  appropriate  ti.es. 

,  .  »  Thai  V)ice  Transmission  in 

b.  cnaiy  Wo.  VI — Evaluation  Ol  Thai  v?_I£ - - 

Tactical  Co— unlcatloas  System 

The  ..jot  portion  oi  «h.  •»>»  <»  **  “ 

»„lo  P.tk  ond  .Hi  bo  initiated  •»  "  “  •aw1"'’1' 

r  «  avniUbin.  Po.to.tn.  tbn  - 

- — rr  tirr :«rr. :  r„n,  * ..... 

.it.  in  BM**-  necessary  ..  por.nm  -on. 

Thai, and  <o,  t.cbnicni  re  sons,  ^  ^  co_„dlW[  „.no.  in  «... 

npot-cboch  nr  nnppor.  •"  st.,e,  nre  oni.er.ltp  .Indents, 

*“  Tbn.  .-11*  “  p-.ln.l-. 

-  Wr'”e"t  *  r..  to^perfom  it.it-  ««“*  - 

It  therefore  becomes  quite  desirable 

Thailand  with  military  coaaunlcators . 
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Field  tests  in  Thailand  are  expected  to  begin  early  in 
December  and  be  complete*  by  approximately  15  December  1964.  The  initial 
draft  of  the  report  covering  phase  two  is  anticipated  by  approximately 
IS  January  1965. 

4.  SMbtaak  5  (Study  VI1)~ Survey  of  Existing  Conaunl cat Iona 

Systems 

The  forms  previously  dc— Med  win  be  translated  into  Thai. 
Stations  will  be  visited  by  SRI  members,  the  forms  completed  in  both 
English  and  Thai,  the  latter  retranslated,  and  both  compared  for  clarity 
and  accuracy.  If  necessary,  the  station  and  catalog  entry  items  will  be 


revi sed . 

The  practicability  of  tho  proposed  procedures  and  central  agency 
operation  will  be  discussed  with  representatives  of  the  Supreme  Command 
and  Communications  Ministry  and  revised  as  indicated. 

Using  the  revised  forms,  a  survey  of  certain  government  agencies 
(including  military)  will  be  conducted,  one  by  SRI  personnel,  the  others, 
hopefully,  by  Thai  personnel  of  the  respective  ministries  or  departments, 
to  again  Judge  the  practicability  of  such  a  survey. 

The  recommended  finalised  forms  and  procedures  will  be  included 
in  the  report  of  tho  first  part  of  the  study.  The  data  obtained  from,  and 
conclusions  concerning,  the  conduct  and  frequency  of  such  surveys  will  bo 
included  in  a  report  on  the  second  part. 

5.  Subtask  6  (Study  Wo.  VIII)— Human  Engineering  and  Thai  Aptitudes 

If  a  Thai  off!  .r  is  assigned  to  the  subtask  before  1  November 
1964,  the  basic  data  can  be  collected  in  sufM  lent  time  to  prepare  the  in¬ 
puts  to  a  report  for  the  coming  period.  Without  this  assistance,  any 
supporting  evidence  must  depend  upon  subsidiary  observations  during  the 
course  of  fiold  trips  made  for  Subtask  1. 

Basic  data  are  required  on  personnel  co* "unlcations  skills  and 
abilities,  coaaunl cat ions  performance  scores,  anthropometric  measures,  and 
equipment  physical  characteristics  in  order  to: 

(1)  Identify  the  additional  personnel  skills 
needed  to  support  any  proposed  changes  in 


the  communications  systems  recommended  as  a 
result  of  work  on  the  other  subtasks. 

(2)  Determine  the  school  and  training  facilities 
required  to  support  the  communications 
systems . 

(3)  Assess  the  effect  equipment  weight  has  on 
communication  performance  in  terms  of 
patrolling  distance  and  patrol  vulnera¬ 
bility  and  fire  power. 

(4)  Determine  the  Thai  psychophysical  traits 
that  hav<j  implications  for  communications 
system  design  and  performance. 

(5)  Identify  any  language  difficulties  that 
affect  communications  within  and  among 
military,  police,  and  other  agencies  and 
the  procedures  to  eliminate  such  diffi¬ 
culties. 


F.  FACILITIES 

On  15  August  1964  SRI  entered  into  a  leaso  for  two  five-room  apart¬ 
ments  at  4/2  Soi  23,  in  Bangkok,  to  accommodate  personnel  working  on  the 
ARPA  SEA  CORE  and  SKA  SURE  operations  analysis  tasks.  The  SEA  SURE  work 
(on  surveillance)  has  much  in  common  with  that  of  SEA  CORE,  and  con¬ 
tiguous  accommodations  should  benefit  both.  The  facility  is  a  three- 
story,  four-unit  apartment  building,  conveniently  located  approximately 
one-half  block  from  Sukhumvlth  Road  (see  Fig.  2).  Each  apartment  has  an 
area  of  830  square  feet  of  usable  space  with  a  total  area  of  li  square 
feet.  The  10  rooms  have  individual  1-ton  air  conditioners.  A  telephone 
Is  available  and  there  is  parking  space  for  six  cars.  The  wide  street 
ir  front  of  the  apartaeats  provides  additional  space.  The  units  have  a 
storage  room  on  the  second  floor  and  there  is  room  on  the  first  floor  of 
each  unit  suitable  for  guards  and  drivers. 
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t.„  O*  th.  1-M  «  — *  CO-CBCinS  15  ^  1964 

Md  «  ;  15  February  1965.  *•  optic  to  ««  on  th.  *«* 

tcrm,  and  condition*  up  through  30  June  1966. 


Ill  TASX  II — SCIENTIFIC  AJfD  TECHNICAL  INVESTIGATIONS 


A.  PROGRAM  OBJECTIVES 

During  the  reporting  period,  a  aeries  of  conferences  tree  bold  be¬ 
tween  ARP  A,  USAEL,  Thai  land,_  and  SRI  representatives  to  review  the  j 

specific  subtask  assignaents.  As  a  result  of  these  conferences,  It  was  1 

agreed  that  all  major  work  e*f«,*t«  should  be  restricted  to  the  following  , 

revised  set  of  subtasks: 

1— -Test  and  Evaluate  Tactical  Comunicatlon  ^ 

Techniques  and  Devices 

2 —  Conduct  RF  noise  Measure* eats 

3—  Conduct  Antenna  Orientation  Investigation 

4—  Conduct  Measurement  of  Ground  Constants 

5 —  Conduct  Special  Magnetic  and  Ionospheric 
Investigations 

6 —  Investigate  Ionospheric  Factors  Related  to  */ 

Local  Frequency  Prediction 

7 —  Investigate  Effects  of  Tropical  Environment 
on  Antenna  Performance 

8—  -Analyze  Vertical- Incidence  Ionospheric 
Measurements . 

B.  WORK  ACCOMPLISHED  DOR I KG  REPORTING  PERIOD 

During  the  reporting  period,  work  was  accomplished  on  all  the  above 
subtasks.  A  summary  of  the  work  accomplished  on  each  subtask  follows. 

1.  Subtaak  1 — Test  and  Evaluate  Tactical  Communication  and  Devices 

Field  tests  on  selected  VHP  can -pack  radio  sets  over  the  flat 
delta  region  near  Bangkok  have  been  completed.  The  principal  objective 
of  the  tests  was  to  determine  the  maxinun  effective  operating  distance 
of  the  various  sets  using  tholr  standard  whip  antennas  and  under 


Subtask 

Subtask 

Subtask 

Subtask 

Subtask 

Subtask 

Subtask 

Subtask 
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controlled  co.01.lon.  .1..U...,  totcntlnl  opor.tl.n.1  melon. 

Secondary  .M.ctive.  e.r.  to  om.ro  r.rl.tlon.  In  '  «WM 

d.y  „d  nljkt,  to  cm"  Inc  .».«  ot  ««r,ln,  .b.  trc.nc,  chc. 

need,  end  to  ob.eln  eon.  rough  Idee  ot  pcrton.ee  r.rl.tlon.  el.n 
changes  la  antenna  position  and  height. 

TO.  .....  e»r.  e.d.  In  .  mlon  tree  ot  .111C  end 
conet ryctlon.  TP.  r«.on  1.  u.cd  lor  rice  sroeln,  »d  cont.m.  the 
u.uel  10.  dlh..  end  -nod  In  -*  —1  - 

.met-  *•  *=**  P*'1"4-  “  r*‘"  “a 

table  was  1®*. 

The  Hollowing  radio  sets  ware  eaployed: 

AM /PRC-25 

AM /PRC- 2 5  with  15-watt  a— plitier 
Alt /PRC-25  with  35-watt  aaplitier 
AM /PRC-35  OX-3) 

Motorola  Handi-Talkie. 

to.  _u.« t »  report  describing  these  re 
Table  I  sunaarizea  the  results  obtained.  A  repo 

suits  in  -ore  detail  is  being  prepared. 

A  general  ...lo.tldn  "t  •»  W  r.dlo  ...  d.mgnn.cd 

...  cooplctcd.  Thl.  ...  1.  .ctnctorcd  P,  C  o.  sen  “ 

Bangkok,  Thailand.  The  tests  were  conducted  to  evaluate  ‘ 

..  .  light -o.tght  o*n-por«ablo  ...  tor  ...  by  C  Sp.C.1  Op.r..lon. 

Center  ot  tho  Royal  Thai  Ar«y. 

The  RIA-318  is  a  tully  transistorized,  single-channel,  crystal 
controlled  radio  t  operating  only  in  a  CM  node  and  powered  t,o.C-.ize 
dry  cells.  It  is  a»*U  and  highly  portable,  with  a  total  weight  n 
eluding  power  source  ot  12  pounds. 

A  dratt  ot  the  test  report,  entitled  "Engineering  Evaluation 
ot  tho  RTA-318  Radio  Set,"  has  been  written. 


r 


Table  I 

ottctive  nv  KB  i»b  sets  testbd 


Set 

Frequency 

(Me) 

Power 

(watta)* 

Effective  Range 
(miles) 

AN /PRC-25 

35 

2.0 

4.2 

51 

1.9 

5.4 

65 

1.7 

3.4 

AN /PRC-25 

35 

15.0 

8.0 

12 .0 

l  With  power  amplifi®1-*  15w 

51 

15.0 

- - - - - - - -1 

j  AN/PPC'25 

35 

35.0 

9.0 

13.2 

|  With  power  amplifier,  35w 

51 

35.0 

AN /PRC-35  (XC-3) 

35 

0.3 

2.0 

I 

1 

51 

0.7 

1.0 

1 

I 

65 

0.7 

1.4 

Motorola  Handie-Talkie 

50.7 

1.5 

1.2 

L.,h:  ol  B...  ...  <«  ,bo«  .round  »r  bolt  trnnnnttter  and 

receiver. 

Antenna  length*:  ,u  \\ 

AN /PRC-35  (XC-3)  J  1  f 

Motorola  1,5  14 


Van.mltter  power  output  into  a  matched  load. 


2.  «..hta*k  2— Conduct  BF  Noise  Measurements 

Initial  .oa.ura.ant.  at  tho  radio  nol.c  an.lron.ant  am  undor 

.ay,  loaned  an.lp.an.  and  »■  «  ««»  ~ 

Include  c.ntlnuouo  record..,  of  »r  "«*«  Ircuana...  ol  1.5,  6.  , 
2,  si,  120,  and  200  Kc.  Sinn.  Bay  UU.  a  ll,btnln,-l  laab  enunt.r 
alnllnr  to  ana  lacn.ad  m  S.nB.pora  ha.  boon  op.ra.lnB,  •«  that  tha 

oacurrance  a.  ..roof  HsbtnlnB  •»  *  ‘I"*"™ 

,l„d.r  con.l.tl.B  ol  »  P-lr  ««  =ro..cd  loop,  ,  too  * 
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cathode-* ray- tube  display,  and  a  recording  camera  has  been  constructed 
and  is  in  operation.  Special  noise  measurements  have  been  conducted  In 
a  survey  of  possible  low-noise  sites. 

The  design  of  RF  noise-measuring  equips  ant  for  the  HF  band  has 
been  completed.  Equipment  similar  to  end  compatible  with  the  Rational 
Bureau  of  Standard's  newly  designed  ARK-3  noise-measuring  equipment  has 
been  selected. 

Records  from  the  six-channel  VLF/LF  noise  recorder  have  shown 
the  expected  diurnal  variation  in  noise  level;  however,  local  storns 
frequently  cause  large  increases  over  the  normal  noise  background.  High- 
frequency  and  VHP  noise  records  obtained  as  by-products  from  other  ex¬ 
periments  indicate  that  man-made  noise  levels  are  high  near  Bangkok.  For 
example,  overmodulation  and  harmonic  components  frooi  broadcast  trans¬ 
mitters  have  been  found  on  the  C-2  sounder  data,  and  automobile  ignition 
noise  is  prevalent. 

The  lightning-flash  counter  responds  to  only  very  strong  elec¬ 
trical  impulses  and  generally  to  only  local  lightning  flashes.  It  was 
constructed  by  graduate  students  of  Chulalongkorn  University,  and  initial 
tests  wore  carried  out  in  the  University's  high-tension  laboratory.  It 
has  been  operational  at  the  KRDC  Electronics  Laboratory  since  May  1964. 
Figure  3  illustrates  the  wide  variation  in  local  lightning  activity. 

The  data  shown  are  taken  with  an  arbitrary  fixed  threshold 
level  held  constant  during  the  over-all  period.  Further  effort  is  under 
way  to  calibrate  the  triggering  level  of  the  counter  in  terms  of  an  in¬ 
cident  electric  field  strength,  to  calculate  the  approximate  range  of  the 
counter,  and  to  correlate  data  obtained  with  local  storm  activity. 

3.  Subtask  3— Conduct  Antenna  Orientation  Investigations 

Early  in  the  program  it  was  recognised  that  the  reflection  of 
radio  waves  from  the  ionosphere  near  the  magnetic  equator  would  be 
affected  by  p  larizatlon  of  the  radiated  signals.1  During  this  report 


* References  are  given  at  the  end  of  the  roport. 


period,  field  tests  were  continued  to  measure  the  magnitude  of  signal 
levels* by  using  various  antenna  polarizations.  Sites  at  Ayutthaya  and 
Nakhon  Pathom,  which  are  approximately  60  km  due  north  and  due  west  of 
Bangkok,  respectively,  have  Deen  used  as  remote  receiver  sites,  and  a 
transmitter  has  been  operated  at  the  HREC  Electronics  Laboratory  near 
Bangkok.  Transmissions  have  been  made  at  1.7,  3,  5,  and  10  Me,  using 
both  north-south  and  cast-.—.*  ha!f~v-ve  dipole  antennas. 

Initial  results  of  CW  measurements  are  shown  in  Figs.  4  through 
10.  Each  curve  represents  the  average  of  five  days  of  data.  The  effect 
of  the  orientation  of  antennas  on  received  signal  strengths  is  pronounced 
in  the  lower  frequencies.  In  the  higher  frequencies  it  becomes  insig¬ 
nificant,  as  shown  in  the  10-Mc  data.  Some  caution  must  be  used  in  the 
interpretation  of  the  10-Mc  data  because  the  signals  from  the  near¬ 
vertical-incidence  path  are  believed  to  have  been  contaminated  by  signals 
received  over  long-distance  backscatter  modes  of  propagation  (see  p.  46)  . 

Tests  using  pulse  transmissions  to  identify  the  existence  of 
unusual  propagation  modes  have  been  started.  Preliminary  results  confirm  y 

the  general  findings  of  the  CW  tests. 

4.  Subtask  4— Conduct  Measurements  of  Ground  Constants 

The  electrical  properties  of  the  earth  determine  the  effective 
groundwave  coverage  for  transmitters  operating  in  the  lower  part  of  the 
HF  spectrum  and  determine  the  efficiency  of  antennas  that  depend  upon 
ground  conductivity  in  their  vicinity. 

Over  an  Imperfectly  conducting  ground,  the  electric  field  of 
the  radio  wave  transmitted  from  a  vortical  antenna  tilts  forward  slightly 
from  the  vertical  axis.  The  tilt  angle,  9,  at  which  the  electric  field 
tilts,  depends  on  the  frequency,  conductivity,  and  dielectric  constant 
of  the  ground  in  the  path  of  propagation.  At  a  sufficiently  high  fre¬ 
quency,  the  tilt  angle  depends  largely  on  the  dielectric  constant  of  the 
ground,  and  these  are  related  by  the  equation 

tan  0  2  7* 
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FIG.  4  RESULTS  OF  CW  MEASUREMENTS  —  AYUTTHAYA,  1.7  Me 


SIGNAL  STRENGTH  AT  RECEIVER  INPUT  — -  <»  ABOVE  I  fi" 


FIG.  6  RESULTS  OF  CV  MEASUREMENTS  —  AYUTTHAYA,  3  Me 


.here  c  is  the  dielectric  constant,  thus  giving  the  value  of  c  «hen  the 
tilt  angle  is  known. 

.cor.  tbo  til.  b«U,  "  «P»l*  '*  Pl“”d  “*  ''”C,r‘C 

field  .nd  oriented  until  It  —  »>">—  *»“  11  ‘* 

1.1  to  the  .....rle  Meld.  Tb.  dn«le  of  tbo  dlpol.  ~  «*»  >» 

■ensured . 

Equipment  for  .e..orl«  tbo  tilt  «n«l.  of  vertloellr  pol.rl.ed 

transnlttiof  rndlo  . . .  dd  «.-■  » 

control  tot.tlnd  dlpol.  «—•  «—*■«»«- 

end  _ _ .-..—.Ml  Indio* tor.  The  dlpol.  —  1» 

d  l*^  .  tv  capacitance  effect  between  the 

motc  control  is  necessary  because  of  the  capacnan 

■ote  coniro  . ,  l 1 v  notarized  radio  waves 

experimenter  and  the  dipole  antenna.  Vertically  poiari 

rat <*d  27-Hc  transmitter  and  portable  ver 
are  launched  by  a  battery-operated  27  Be  tran 

tlcal  antenna. 

Keoeureoente  e.r.  ~d.  «t  «  eltee  oov.rlos  the  centr.l  end 

nortbo.e  •  ten  -  ™—d.  — nine.  -  - 

r.«c  boteeen  7  „d  20  ..d  er.  W  «»  — »' * 

to-  i.be  northeastern  area. 

Crouod  conductivity  he.  M  d.t.tnl.ed  by  tbo  lollo.ln,. 

...bod:  Field  lnten.lty  onrve.  ..  • 

nlttor  ....  conpotod  tor  dlff.ront  v.lno.  of  .round  ~»>t.»tn. 

— —  — - — •* 

various  di.tnnc..  ft-  «■»  “rr,Utl“  ”  a 

.....rod  dot.  .l«b  oo.pu«d  d.t.  tb.  ro.nlt.d  In  v.ln.a  foe  ,roun 

con.......  Norton  cur,..’  b.vo  b-  conputod  by  IB.  1000  oo.pu  or  .« 

-lottrt.  Thl.  U.M  programing  tbo  ot-pnt.r  for  co.pn.lng  .  Nor  on 
"  .  froooono...  of  020  .«d  ld=»  bo.  «  —  fro,o.»o„  «b.  dloloo- 
trio  constant  v.rlod  fro,  10  to  00  In  ...p.  of  a,  tbo  — 
vert,  ft-  0,  -of.  to  dO  nnb.f.  In 
value  and  10  tmho/m  at  higher  values.  This  involved 
and  resulted  in  20  pages  of  curves  containing  200  graphs. 


FIG.  11  MAP  OF  NORTHEASTERN  THAILAND  SHOWING  MEASURED  VALUES 
OF  DIELECTRIC  CONSTANT 


Transmitters  on  frequencies  of  820  and  1455  kc  and  various 
types  of  vertical  antennas  and  matching  networks  have  been  built  and 
tested.  To  assist  in  evaluating  the  free-space  field,  Eq,  at  a  unit 
distor.c . ,  a  loop  antenna  was  constructed. 

Field  Intensity  was  measured  in  the  vicinity  of  Bangkok, 
Ban  Pong,  and  Bang  Pra  In  in  central  Thailand  and  in  the  vicinity  of 
Korat,  Udon,  and  Sakon  Nakhon  in  the  northeast.  Measurements  were 
taken  from  three  directions  at  each  of  those  six  sites,  at  distances 
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from  1  to  50  miles — at  1-aile  intervals  up  to  li  lies  and  then  at  10- 
aile  intervals  up  to  50  miles. 


The  evaluation  of  ground  conductivity  during  the  wet  season 
has  been  almost  completed,  and  the  measurements  for  central  and  part  of 
north*  -t  Thailand  wore  finished  at  the  end  of  August.  The  analysis  of 
initial  results  has  been  started.  Ground  conductivity  in  central 
Thailand  was  found  to  bo  40  mmho/m  in  the  wet  season,  when  that  area  is 
covered  with  water. 

5.  Subtask  5 — Conduct  Special  Magnetic  and  Ionospheric 
Investigations 

The  earth's  magnetic  field  and  the  ionosphere  exert  great 
t  influence  on  tropical  conaunicationa  at  HP.  The  effoct  of  the  magnetic 

k  field  is  especially  important  near  the  magnetic  equator,  and  it  has 

been  observed  that  the  earth's  static  equatorial  magnetic  field  is 
f  greater  near  Thailand  than  it  is  elsewhere  in  the  world.  The  earth’s 

magnetic  field  affects  the  refractive  index  of  tho  ionosphere  and 
cruses  magneto-ionic  splitting  of  radio  waves,  which  can  make  some 
antenna  orientations  more  effective  than  others.  Important  charac¬ 
teristics  of  the  ionosphere  that  affect  radio  communications  include 
its  relative  absorption,  electron  density,  and  equivalent  layer  thick¬ 
ness  . 

Meanwhile,  the  recording  of  54-Mc  signals  from  the  Transit  4A 
satellite  ha r  been  continued.  Faraday  rotation  is  measured,  and  results 
are  translated  into  accumulated  electron  content  values. 

A  device  for  automatically  turning  the  system  on  and  off  has 
been  constructed,  along  with  automatic  time  markers  to  insure  satis¬ 
factory  records  around  the  clock. 

A  typical  data  sheet  Is  shown  in  Table  II.  Figure  12  shows 
how  the  accumulated  electron  content  varies  with  time  of  day  over 
Bangkok  and  also  illustrates  the  day-to-day  variations.  Insufficient 
data  have  been  accumulated  to  aUow  estimating  accumulated  electron  con¬ 
tent  during  the  period  2400  to  0400  hrs,  a  period  of  very  low  ionospheric 
ionization  levels. 


43 


Table  II 


TYPICAL  DATA  SHEET  SHOWING  FARADAY  FADING  RECORDS  FOR  TRANSIT  IV-A 
AT  BANGKOK,  AND  ELECTRON  COnTENT  OF  UNIT  COLUW  EVALUATED  THEREFROM 


Date 

(1964) 

Revolution 

No. 

Tine  (UTi 

Faraday 

Rotations 

foF2 

(tie) 

Ndfc 

108a/*2 

Reaarks 

Initial 

To 

2  June 

14325-A 

0324 

0330 

0327.48 

2.6 

2.7 

18.01 

2  June 

1483 1-D 

1420 

1436 

1433.95 

0.35 

2.5 

2.27 

3  June 

14838-A 

0155 

0201 

0157 

2.4 

6.8 

15.37 

3  June 

14844-D 

1259 

1305 

1302.76 

1.0 

4.6 

6.48 

4  Juno 

14852-A 

0207 

07H 

0210.91 

2.7 

6.4 

18.74 

4  June 

148SS-D 

1313 

1319 

1316.40 

0.85 

5.8 

5.50 

5  June 

14866-A 

0220 

0227.5 

0224.55 

2.6 

6.4 

18.04 

10  June 

14940-D 

1107 

1115 

1110.57 

2.5 

7.0 

16.11 

11  June 

1494 8-A 

0016 

0022 

0018.21 

1.4 

8.4 

9.72 

11  June 

14954-D 

1121 

1128 

1124.21 

2.6 

9.0 

16.75 

12  June 

14S62-A 

0027 

0035 

0031.21 

2.0 

5.2 

13.96 

12  June 

14968-D 

1135 

1141 

1137.85 

2.6 

8.5 

16.78 

13  June 

14978-A 

0041 

0049 

0048.19 

1.6 

5.6 

11.15 

13  June 

14982-D 

1148 

1156 

1151.49 

2.4 

7.0 

15.52 

14  June 

14989-A 

2313 

2318 

2316.00 

0.8 

3.9 

5.19 

14  June 

14996-D 

1102 

1209 

1205.13 

2.9 

8.5 

20.34 

lo  v*u.  n 

15009-D 

1031 

1039 

1034.94 

3.0 

7.8 

19.38 

IS  June 

15017-A 

2338 

2346 

2343.28 

0.75 

5.0 

5.24 

16  June 

15023-D 

1045.5 

1252.3 

1248.58 

2.4 

7.1 

15.52 

17  June 

1503 1-A 

2353 

2359 

2336.92 

1.0 

5.5 

6.97 

17  June 

15038-D 

0916 

0922 

0918.17 

2.3 

7.7 

15.50 

17  June 

15037-D 

1101.5 

1108 

1102.22 

2.4 

7.5 

14.86 

18  June 

15044-A 

2221 

2229 

2226.73 

0.26 

J  .6 

1.83 

18  June 

15050-D 

0928 

0937 

0931.82 

3.2 

7.5 

20.68 

19  June 

15064-D 

0942 

0948  . 

0845  • 

2.5 

7.6 

16.15 

20  June 

15078-D 

0958 

1004 

0959.09 

2.5 

8.2 

16.11 

21  June 

15092-D 

1012 

1017 

1012.72 

2.6 

7.7 

16.79 

22  June 

15099-A 

2133 

2140 

2137.08 

0.1 

2.3 

0.70 

27  June 

15188-A 

2058 

2104 

2101.42 

0.6 

2.2 

44.23 

27  June 

15174-D 

0804 

0812 

0806.87 

2.8 

7.2 

3.10 

28  June 

15182-A 

2111 

2119 

2115.05 

0.3 

2.2 

2.14 

28  June 

15188-D 

0819.5 

0825 

0820.30 

3.1 

8.0 

20.08 

29  June 

15201-D 

0548 

0556 

_ 

0550.30 

2.9 

6.5 

18.77 

6.  Subtaak  6 — Investigate  Ionospheric  Factor*  Related  to  Local 
Frequency  Prediction 

High-frequency  radio  circuits  depend  upon  lc  -tens  propaga¬ 
tion  predictions  to  give  overage  Indicators  of  performance  and  assist 
In  the  selection  of  proper  frequencies.  Field  coeaunication  cquipraonts 


uoo  vory- low-powered  sots,  frequently  in  non-optimum  system  configura¬ 
tions.  The  application  of  short-term  prediction  techniques  should  result 
in  a  significant  improvement  in  their  communication  capability. 

Predictions  of  the  maximum  usablo  frequency  (KUF)  tmd  the 
lowest  usable  frequency  (UJF)  have  been  supplied  for  special  tests  and 
for  special  operations.  (See  comments  on  Exercise  Klttl  07  in  Final 
Report  covering  period  1  Somber  1962  to  29  February  1964  for  this 
contract.3)  During  several  field  tests  in  Thailand,  weak  signals  hce 
been  observed  well  above  the  KUF.  Equipment  for  precise  mode  identifi¬ 
cation  is  not  yet  available  in  Thailand.  It  is  believed  the  weak  signals 
are  similar  to  those  seen  on  short  paths  in  the  United  States,  whore, 
with  positive  mode  identification  provided  by  oblique-incidence  sounders, 
most  such  instances  of  propagation  at  unusually  high  frequencies  have 
been  related  to  E-region  reflection  or  to  long-range  backscatter  modes. 

To  further  investigate  short-path  communications,  special 
oblique-incidence  sounder  transmissions  have  been  conducted  over  parfrs 
California  fr«  a  transmitter  located  at  Mountain  View  to  receivers 
located  at  the  following  sites: 

Receiver  Site  Path  Length  (Km) 


Milpitas,  California 

IP 

Tracy,  California 

66 

Sonora,  California 

153 

Sonoma,  California 

97 

Bridgeport,  California 

259 

Middletown,  California 

157 

Coyote  Hills,  California 

13 

Saratoga,  California 

21 

Knights  Ferry,  California 

132 

Hawthorne,  Nevada 

327 

The  above  short  path  tests  were  made  possible  by  the  convenient  physical 
arrangement  and  location  of  sounders  required  to  accomplish  work  under 
Contract  DA-28-043-AKC-00082(E)  where  distance  dependence  variations  in 


long-range  propagation  were  der  Invest  ation.  Slnco  the  Held  tests 
arc  still  under  wav,  only  a  tew  data  have  been  examined.  Ground-wave 
signals  arc  clearly  separable  from  sky-wave  signals.  The  ionograms  re¬ 
semble  those  from  vertical-incidence  sounders.  Long-distance  ground 
backscatter  is  frequently  seen  on  records  oxaained. 

Further  examination  of  ionograms  is  expected  to  show  the  use¬ 
fulness  of  the  oblique  sounder  to  positively  identify  the  nodes  of 
propagation  existing  oter  a  short  path.  Thus  the  relative  importance 
of  ground  wave  vs.  sky  wave  over  the  terrain  examined  in  this  tost  can 
be  established.  The  presence  of  long  distance  backscatter  modes  oi 
propagation  has  already  been  demonstrated  and  it  must  now  be  considered 
when  examining  HF  field  communications.  Furthor  data  on  the  backrcatter 
mode  are  expected  from  the  tost. 

7.  Subtask  7— Investigate  Effects  of  Tropical  Environment 
on  Antenna  Performance 

The  very  high  values  of  attenuation  observed  on  past  measure¬ 
ments  have  suggested  a  careful  examination  of  the  effective  radiation 
pattern  of  tactical  antennas  in  tropical  forest  areas.4  Dense  vegetation 
appea."  to  result  in  high  attenuation  to  radiation  at  low  angles  from  an 
antenna  immersed  in  foliage.  Initial  computations  of  radiation-pat tc... 
distortion  at  low  angles  because  of  attenuation  from  foliage  have  been 

started. 

It  is  believed  that  no  significant  progress  can  be  made  on 
this  subtask  until  full  scale  measurements  of  antenna  patterns  can  be 
made  over  open  flat  terrain,  slopes  of  bare  hills,  and  in  heavy  forests. 
The  Xeledop  pattern-measuring  technique  seems  well  suited  for  such  a 
task  .8  >8>7 

8.  Subtask  a~An"lyze  Vertical-Incidence  Ionospheric  Measurements 

The  Model  C-2  vertical-incidence  sounder  supplied  by  the  USARPA 
has  been  operating  continuously  since  September  1983.  The  sounder  is 
operated  and  data  are  scaled  by  USARPA  technicians.  The  first  of  a 
series  of  monthly  data  reports-tbat  for  May  1964-was  published  during 

this  reporting  period.8 
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C.  WORK  PLANNED  TOR  THE  NEST  REPOSTING  PERIOD 

1.  Subtaak  I— Test  and  Evaluate  Tactical  Communication  and  Devices 

(1)  Test  VHP  nan-pack  sats  in  tropical  forest 
regions  and  compare  results  with  tests  com¬ 
pleted  over  open  flat  delta  regions. 

(2)  Examine  RCA  narrow-band  equipment  and  con¬ 
duct  special  tots  as  appropriate. 

2. *  Subtaak  2— Conduct  tlf1  Noise  Measurements 

(1)  Continue  operation  of  the  six-froquency 
noise  recorder. 

(2)  Continue  operation  if  the  lightning-flash 
counter. 

(3)  Construct  HF  noiso-neasuring  equipment 
similar  to  the  MBS  ARN-3  system. 

t 4)  Select  a  new  quiet-region  site  for  noise 
measurements . 

3.  Subtaak  3 — Conduct  Antenna  Orienf-tlon  Investigation 

(1)  Complete  analysis  of  CW  and  pulse  data. 

(2)  Prepare  reports  describing  results  oi 
field  tests. 

(3)  Investigate  theoretical  aspects  of  anter..~ 
orientation  and  its  relationships  to 
diversity-receiving  systems  for  short- 
range  tropical  communications. 


*Total  plan  contl.  jnt  upon  acceptance  of  supplementary  proposal. 


fiubta-k  4-Conduct  Measurements  of  Ground  Constants 

(1)  Complete  field  measurement#  now  in  progress. 

(2)  Prepare  a  report  describing  results  of  field 
measurements  and  study  efforts. 

Subtastc  5-Conduct  Special  Magnetic  and  Ionospheric 

Investigations _  ___ 

(1)  Continue  routine  reception  of  satellite 
signals  and  production  of  monthly  data 
summaries  of  electron  content  of  the  iono¬ 
sphere  by  Faraday  rotation  measurements. 

(2)  Analyze  and  correlate  data  with  such  factors 
as  magnetic  activity,  fmin,  foF,  and  other 
ionospheric  parameters  available. 

(3)  Procure  and  install  a  magnetometer  and 
riometers  at  the  MRDC  Electronics 
laboratory . 

(4)  Procure  and  install  a  Dopplometor  at  the 
MRDC  Electronics  Laboratory. 

Subtask  6 — Investigate  Ionospheric  Factors  Related  to 

Local  Frequency  Prediction 

(1)  Provide  special  predictions  as  required 
for  communication  problems  in  Southeast 
Asia. 

(2)  Outfit  and  ship  to  Thailand  two  oblique- 
incidence  sounders  being  purchased  by  the 
USARPA. 


(3)  Start  field  tests  using  the  oblique- 

incidence  sounders,  in  accordance  with 
the  Implementation  test  plan, 
plan  contingent  upon  acceptance  of  supplementary  proposal 


•7*  Subtask  7— Investigate  Effects  of  Tropical  Environment 

on  Antenna  Performance 

(1)  Measure  patterns  of  selected  tactical 
antennas  over  flat  land  near  Ix>di, 

California.  Continue  saaaurenents  with 
antennas  installed  on  hillsides  and  in 
the  forest  area  of  the  Northwestern 
United  States. 

(2)  Prepare  for  antenna  pattern  measurements 

in  forest  areas  of  Thailand.  4 

8.  Subtask  8— Analyze  Vertical- Incidence  Ionospheric  Measurements 

(1)  Continue  support  of  the  C-2  sounder 
operated  by  the  USARPA . 

(2)  Continue  the  publication  of  C-2  iono- 
sonde  data  in  monthly  reports. 

(3)  T:.terpret  C-2  data  in  terms  of  parameters 
useful  to  fieid  communication,  such  as 

MUFs,  LUFs,  and  daily  and  seasonal  varia-  */ 

tions  in  those  parameters. 

D.  FACILITIES 

The  HRDC  laboratory  van  structure,  the  headquarters  building,  and 
field  facilities  have  been  described  in  the  earlier  semi-annual  reports 
and  the  final  report  covering  the  first  18  months  of  operation.3*9  >*° 

While  small  improvements  have  been  made,  the  facilities  described  in 
earlier  reports  have  not  been  significantly  changed.  All  equipment, 
buildings,  and  grounds  have  been  maintained  in  good  condition. 


*Total  plan  contingent  upon  acceptance  of  supplementary  proposal. 
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The  three  60-k«  General  Motors  diesel  generators  supplying  power 
to  the  laboratory  and  the  C-2  sounder  have  accumulated  sufficient 
operating  tine  that  overhaul  is  required.  Parts  and  experienced 
mechanics  are  available  from  the  General  Motors  distributor  in  Bangkok. 

Six  ONAN  10- kw  generators  used  for  field  work  have  .accumulated 
sufficient  operating  tine  to  receive  their  second  overhaul.  Although 
the  field  generators  are  still  in  excellent  condition,  it  will  be 
necessary  to  start  planning  their  replacement. 


IV 


PUBLICATIONS  AND  CONPERIUCES 


A.  PUBLICATIONS 

Verbal  approval  was  obtained  for  the  publication  on  Task  II  of  the 
revised  Research  Memoranda  S.  entitled  "Orientation  of  Linearly 
Polarized  HP  Antennas  for  Short-Path  Cosueunicat^  via  the  Ionosphere 

near  the  Geomagnetic  Equator. 


Approval  for  the  publication,  on  Task  II,  of  Monthly  Ionospheric 
Data  Reports  was  received.  Draft  bulletins  have  t.rin  completed  for  the 
months  of  March,  April,  and  June  1984;  the  report  for  May  ha.  been  pub¬ 
lished. 


B.  VISITS  AND  CONFERENCES 

Numerous  conferences  were  held  during  the  reporting  period. 

are  summarized  and  listed  below. 

1  In  March,  Lt .  Col.  Ranvier  visited  the  MRBC 

Electronics  Laboratory  to  Bake  measurements  on  a 
"squashed  rhombic'  antenna. 

2.  During  1-16  March,  Capt.  Prapat  Chandaket,  MRDC 
Electronics  Laboratory  Coordinator,  and  Lt.  Col . 

J.  F.  Scoggin,  ARPA  RDFU-T  Communications  Program 
Manager,  met  with  the  Operations  Analysis  staff 
regarding  proposed  revision  of  the  Operation 
Analysis  program. 

3.  On  6  March,  Mr.  A.  J.  Mandelbaum  and 

Horse  visited  Hq.  Planning  Group  for  Exorcist 
AIR  BOONCHOO,  Air  Academy,  Don  Muang  for  orient  - 
tion  and  determination  of  extent  of  SRI  partici 
•  pat ion. 

4.  During  9-12  March,  Mr.  R.  E.  Leo  and  Capt.  K.  M. 
Irish  visited  Saigon,  Vietnam  to  discuss  co^i- 
catlon  problems  with  Lt.  Col.  Ranvier. 

of  the  DECCA  low  frequency  navigation  system  were 
discussed  with  several  officers  and  DECCA  repre¬ 
sentatives,  at  the  request  of  Hr.  Brundage. 


These 


5.  On  13  March,  Lt.  Col.  Janes  Jonos  ARPA, 
Washington,  D.C.  aad  Dr.  G.  J.  Zissis  of  IDA, 
Washington,  D.C.  visited  the  MSEC  Electronics 
Laboratory.  They  were  briefed  on  technical 
progran  efforts  and  escorted  through  the  T-van 
coeplex  by  Lt.  Col.  Scoggiu. 

6.  During  15-19  March,  Mr.  R.  E.  Morse  visited 
Vietnoa  for  an  exploration  of  data  sources 

and  investigation  of  data  exchange  possibilities 
between  KSDC  Electronics  Laboratory  and  test 
units  in  Vietnan. 

7.  On  20  April,  Mr.  P.  T.  Mitchell  and  Mr.  L. 
Sturgill,  Jansky  fc  Bailey,  set  with  Mr.  A.  J. 
Mandelbaua,  Mr.  R.  B.  Leo,  and  other  Operations 
Analysis  and  Technical  Progra*  staff  » cabers 
regarding  objectives  and  scope  of  Jansky  fc 
Bailey  prog  ran. 

8.  On  22  April,  Mr.  A.  J.  Mandelbaun  and  Mr.  R.  E. 
Morse  visited  Ubon  and  Korat  Airbases  for  ob¬ 
servation  of  cewaunications  aspects  of  Exercise 
AIR  BOONCHOO. 

9.  On  24  April,  Mr.  A.  J.  Mandelbau*  and  Mr.  R.  E. 
Morse  visited  Pitsanuloke,  Tahkli  and  Don  Muang 
Airbase  for  observation  of  comauni cations  aspects 
of  Exercise  AIR  BOONCHOO. 

10.  On  29  April,  Mr.  R.  E.  Leo  and  Mr.  N.  K.  Shrauger 
visited  Don  Muang  Airbase  for  observation  of 
comunlcations  aspects  of  Exercise  AIR  BOONCHOO. 


11.  (hi  7  May,  Mr.  R.  E.  Leo  and  Captain  Udoe 
Suwanprazott  visited  the  Thai  Amy  Signal  Corps 
Headquarters,  Bangkok  to  inspect  its  facilities 
and  discuss  its  participation  in  the  frequency- 
prediction  verification  o-perizent. 

12.  On  11  May,  Lt.  Col.  V.  Bloecher,  U.S.  Ar*y 
Signal  Corps,  briefed  SRI  staff  zenbers  on  the 
results  of  Exercise  AIR  BOONCHOO  applying  to 
conaunications . 


13. 


On  12  May,  Mr.  A.  J.  Mandelbau*,  Mr.  R.  E.  Morse, 
and  Lt.  Col.  J.  P.  Scoggin,  ARPA  RBTU-T  visited 
the  Thai  RCT,  Udorn,  for  acquisition  of  data  on 
Thai  BFP  and  Amy  unit  coaemnications  and  related 
factors . 


During  12-23  Kay,  Hr.  R.  E.  Leo  visited  research 
centers  in  Kong  Kong,  Uacno,  and  Japan  to  ex¬ 
change  indorsation  on  ionosondes,  lightning- 
flash  counters,  noise  Measurements,  satellite 
Faraday  rotation  experiments,  and  satellite 
communications . 

On  13  Hay,  Mr.  A.  J.  Handelbaum,  Mr.  R.  E. 
and  Lt.  Col.  J.  F .  Scoggin,  ARPA  RDJU-T,  visi.od 
the  Thai  RCT.  Chiengmai,  for  acquisition  of  data 
on  Thai  BPP  and  Army  ur.'t  communications  and  re¬ 
lated  factors. 

From  17  Kay  through  26  June,  Ur.  H.  P.  Blanchard 
visited  Bangkok  to  coordinate  project  activities. 

On  1  Jure,  Capt .  Prapat  Chandakct,  Electronics 
Laboratory  Coordinator,  Hr.  H.  P. 

Project  Supervisor,  Ka j .  J.  A.  Kranz,  * 

USAEL  Thailand,  Capt.  K.  M.  Irish,  Ass  s  an 
COR/COTR,  USAEL  Thailand,  and  Mr.  R.  E.  Leo  me 
to  review  and  consider  proposals  for  Technical 
Program . 

During  8-9  June,  Mr.  R.  E.  Leo  visited  Sattahip 
to  observe  dipole  orientation  tests. 

On  li  June,  Mr.  R.  E.  Leo,  Lt .  Jamnong  Sowanna, 

Mr.  Dan  Pierce,  and  Mr.  Rangslt  Chindhapom 
visited  the  Meteorological  Department,  Royal 
Thai  Navy  and  met  with  Captain  Prasert  Soontarotok, 
Forecasting,  Captain  Dr.  Kajit  Buajitti, 
Climatology,  and  Mr.  Smith,  Communications  to 
discuss  meteorological  activities,  thunderstorm 
activity,  noise  DF  equipment ,  and  meteorological 
publications  in  Thailand. 

On  12  June,  Mr.  R.  E.  Leo  and  Lt .  Jamnong  Sowanna 
visited  Mr.  Suwan,  Chief  Engineer,  Ministry  of 
Telephone  and  Telegraph,  Bangkok,  to  discus 
satellite  communications  and  frequency  control. 

.  On  22  June,  Major  General  Wlenocke,  Director  for 
Remote  Area  Conflict,  ARPA  Washington,  visited 
the  SRI  operation  for  a  tour  of  the  MRDC 
Electronics  Laboratory  and  a  briefing  on  curren 

projects . 

.  From  22  Juno  through  3  July,  Mr.  W.  R. 

visited  Bangkok  to  coordinate  Task  II  activities. 


23.  From  28  Juno  through  2  July,  Mr.  A.  J.  Mandolbaum, 
Mr.  R.  E.  Morse  and  Lt .  Col.  J.  F.  Scoggin,  ARPA 
RDFU-T,  visited  Vietnam  to  investigate  the  availa¬ 
bility  and  value  of  counterinsurgency  communications 
data. 

24.  On  29-30  June,  Mr.  George  Watts,  U.S.  Amy 
Electronics  Laboratories,  Fort  Monmouth,  New 
Jersey,  visited  SRI,  Menlo  Pmk. 

25.  From  30  June  through  2  July,  Dr.  John  Taylor 
visited  the  U.S.  Army  Electronics  Laboratories, 

Fort  Monmouth,  New  Jersey. 

26.  On  8  July,  Mr.  H.  P.  Blanchard  visited  ARPA, 
Washington.  On  10  July,  Mr.  W.  R.  Vincent 
visited  ARPA,  Washington. 

27.  During  13-16  July,  Dr.  T.  Mcoland  and  Mr.  J.  A. 
MacLeod  visited  Vietnam  to  exchange  information 
with  Array  concept  Team  in  Vietnam  and  coordina¬ 
tion  with  SRI  reprosentati' r-. 

28.  During  22-24  July,  Major  General  Singchai 
Menasuta,  RTA,  Lt.  Col.  Chaiyo  Krasin,  RTA: 

Col.  Bui  Qunng  Trach,  ARVN;  1st  Lt .  Huynh 
Thuan,  ARVN;  and  Lt .  Col.  J.  L.  Jones,  USA, 
visited  SRI,  Menlo  Park. 

29.  On  23  July,  Mr.  R.  E.  Leo  •  ..ted  Subtask  4 
work  under  way  near  Korat,  fhalland. 

30.  During  27-29  July,  Mr.  David  Paul  and  Mr.  T.  E. 
Simonton  of  Atlantic  Research  Corporation, 
Alexandria,  Virginia,  visited  SRI,  Menlo  Park, 
to  film  project  activities. 

31.  During  28-29  July,  Mr.  R.  A.  Kulinyi  and  Mr.  H. 

L,  Kitts,  U.S.  Amy  Electronics  Laboratory, 

Fort  Monmouth,  New  Jersey,  visited  SRI  Menlo 
Park. 

32.  On  30-31  July,  Mr.  W.  R.  Vincent  visited  ARPA, 
Washington,  to  review  project  activities. 

33.  During  4-7  August,  Mr.  J.  A.  MacLeod  and  Mr.  R. 

E.  Morse  visited  the  DPP  Regional  Installation, 
Udorn,  and  platoon  oulposts,  for  acquisition  of 
data  on  BPP  internal  and  interface  communications. 
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34.  On  13  August,  Mr.  H.  P.  Blnnchard  visited  ARPA, 
Washington. 

35.  On  13  August,  Mr.  P.  Dubois,  International 
Telecommunications  Union  Technical  Assistance 
Board,  and  Mr.  Watana  Sumnwong,  Chief  Training 
Officer,  ITU,  visited  Mr.  A.  J.  Mandolbaum  and 
Mr.  R.  E.  Leo  to  discuss  areas  of  common 
intorcst  in  communications  research. 

36.  On  13-14  August,  Mr.  E.  Rivera  and  Mr.  G.  Urgan 
of  the  U.S.  Army  Liccironio  Proving  Ground, 
Fort  Huachuca,  visited  SRI  Menlo  Park,  to  dis¬ 
cuss  the  field  testing  of  radio  sets. 

37.  During  13-27  August,  Mr.  K.  D.  Dlmmick, 
audiologist,  Operations  Analysis  Department, 

SRI  Menlo  Park,  and  Mr.  L.  Thompson, 

Lecturer,  Chulalongkorn  University,  met 
with  Operations  Analysis  staff  members  to 
discuss  communications  systems  implications 
of  major  Thai  dialects  (Task  I,  Subtask  4) . 

38.  On  17-18  August,  Mr.  R.  L.  Brown  and  Mr.  G.  H. 
Hagn  vlMtcd  Mr.  J.  Crichlow,  National  Bureau 
of  Standards  Laboratory,  Boulder,  Colorado,  to 
discuss  noise  measurements. 

39.  On  20-21  August,  Mr.  W.  R.  Vincent  visited  the 
Defense  Research  Corporation  of  Sai  ta  Barbara, 
California,  to  discuss  long-term  plans  for 
AGILE. 

40.  On  28  August,  Mr.  J.  A.  MacLeod,  Mr.  R.  E. 
Horse  and  Police  Lt.  Col.  Thinakorn  Orntunm 
visited  the  7th  BPP  Area,  Kanchanaburi  to 
acquire  data  pertaining  to  low-level  counter¬ 
insurgency  communications  (Task  I,  Subtask  1) . 

41.  On  31  August,  Mr.  R.  L.  Brown  and  Mr.  W.  R. 
Vincent  visited  ARPA,  Washington,  to  discuss 
Task  II  work. 
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R.  E.  Leo,  Bangkok 


.nen,  Project  Administrator,  Bangkok 
R.  D.  Daniel,  Field  Engineering  Representative,  Bangkok 
W.  N.  Ward,  Field  Engineering  Representative,  Baagh-* 

0.  H.  Hagn,  Research  Engineer,  Menlo  Park 
T.  S.  Cory,  Research  Engineer,  Menlo  Park 


V.  A.  Ray,  Research  Engineer,  Menlo  Park 
j.  Taylor,  Staff  Scientist,  Menlo  Park 
R.  L.  Brovn,  Research  Engineer,  Menlo  Park 


(2)  Subcontract  Technical  Personnel 

C.  L.  Rufonach,  Research  Engineer  (Montana  State  College),  Bangkok 
N.  K.  Shrauger,  Research  Engineer  (Montana  State  College),  Bangkok 
F,  Phillips,  Field  "Engineer  (Vitro),  Bangkok 

D.  Lyons ,  Junior  Held  Engineer  (Vitro),  Bangkok 
K.  Taylor,  Junior  Field  Engineer  (Vitro),  Bangkok 
J.  Chaptaan,  Junior  Field  Engineer  (Vitro),  Bangkok 


(3)  Operations  Analysis  Depa.rtaent 

A.  J.  Mandelbaua,  Operations  Analyst  and  Senior  SRI  Representative, 
_  Bangkok 

H.  F.  Erickson,  Technical  Sri ter,  Bangkok 

J.  A.  MacLeod,  Operations  Analyst,  Bangkok 
R.  R.  Mann,  Operations  Analyst,  Bangkok 
Tor  Meeland,  Research  Psychologist,  Bangkok 
R.  E.  Morse,  Operations  Analyst,  Bangkok 

K.  D.  Dlaaick,  Research  Audiolog4 st*  Menlo  Perk 
T.  W.  Cook,  Research  Engineer,  Menlo  Park 
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